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Abstract: The North China Craton (NCC) has undergone a long and complicated geological process. During the

Mesozoic, a series of intermediate-acid granitoids were formed in the Taihang Mountains. Mapeng granitic pluton is
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located in the northern part of Taihang Mountains, emplaced in Fuping complex, with porphyritic monzonitic granite,
granodiorite and quartz diorite exposed from the center to the edge. The petrology, petrochemistry, genetic type of
Mapeng granitic pluton have been studied by predecessors, but the type and source of granitic pluton are still con-
troversial. In this paper, the petrochemistry, zircon SHRIMP U-Pb isotopic chronology and Lu-Hf isotopic composi-
tion of porphyritic monzonitic granite, granodiorite and quartz diorite in Mapeng pluton are systematically studied,
and the geochemical type, formation age and magma source nature of Mapeng granite are further discussed. Geo-
chemical magmas show that the Mapeng granite has high SiO,, Na,O + K,0 Ba, Sr, LREE and the ratio of
K,0/Na,0, lower Al,0, MgO Rb Nb Ta ,Th U.Y HREE and Mg# value, no obvious Eu anomaly and obvious
depletion of high field strength elements such as Nb, Ta, P and Ti. The SHRIMP U-Pb isotopic ages of the three
newly obtained granites with different facies belts are 129.4+1.4 Ma, 131.2+2.2 Ma, 129.5+1.3 Ma, and they
have similar major element compositions and REE and trace element distribution patterns. It also reflects that the
Mapeng pluton is a magmatic activity of the same period, and has undergone rapid emplacement and cooling crystal-
lization. Lu-Hf isotopic analysis shows that the ¢Hf(¢) value of magmatic zircon from the Mapeng granite is —27. 00~
—15.44, and the two-stage model age tp,, is 2 358 ~1 765 Ma. The magma source of the Mapeng granite is the
result of mixing of mantle magma and magma formed by partial melting of Precambrian metamorphic basement.
Key words: Mapeng pluton; zircon SHRIMP U-Pb age; Lu-Hf isotope; high Ba-Sr granite
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Fig. 1 Geological sketch map of the Fuping Complex (figure on upper left after Zhao e al. , 2005)
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Fig. 3 Macroscopic and microscopic characteristics of granites from the Mapeng pluton ( cross-polarized light)
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K1 BHEGEERRERTE (w,/ %) HMEMBELITE(w,/10°) AKX

Table 1 Major (w,/%) and trace (w,/10™°) elements compositions of granites from the Mapeng pluton

Pt ABER — KA A RN A ARENKA
5 FSO1-1 FS01-2 FS01-3 FSO1-4 FS01-5 FS02-1 FS03-1 FS03-2 FS18-1
Si0, 71.01 70.72 70.75 71.42 69. 86 67.21 68. 19 67.49 60.75
TiO, 0.34 0.34 0.38 0.34 0.33 0.45 0.45 0.43 0.62
Al, 0, 14.95 14.94 15.05 14.34 14.99 15.38 15.27 15.38 15. 88
Fe,0, 1.19 0.81 1.13 1.14 1.32 1.74 1.74 1.54 2.21
FeO 0.92 1.17 1.17 1.2 1.06 1.85 1.56 1.63 3.86
MnO 0.03 0.03 0.04 0.04 0.04 0.06 0.05 0.05 0.10
MgO 0.65 0.67 0.78 0.75 0.95 1.55 1.54 1.44 3.35
Ca0 1.38 1.44 1.69 1.99 2.11 3.08 2.98 2.71 4.76
Na, O 4.53 4.26 4.58 4.39 4.17 4.13 4.28 4.27 3.86
K,0 4.46 4.91 4.29 3.8 4.33 4.08 3.88 4.54 3.35
P,0;5 0.14 0.14 0.17 0.15 0.13 0.18 0.19 0.19 0.22
LOI 0.53 0.43 0.43 0.51 0.69 0.55 0.41 0.42 0.54
TOTAL 101.05 101. 03 101. 63 101. 27 101. 04 102. 11 102. 1 101.72 99. 46
TFeO 1.99 1.90 2.19 2.23 2.25 3.42 3.13 3.02 5.85
Na, 0+K, 0 8.99 9.17 8.87 8.19 8.50 8.21 8.16 8.81 7.21
Mg* 36.79 38.61 38. 87 37.53 42.97 44.72 46.76 45.98 50. 52
AR 3.45 3.54 3.25 3.01 2.98 2.60 2.62 2.90 2.07
DI 89. 14 88.31 87.07 86. 44 84.96 79.18 80.24 81.96 64.79
SI 5.53 5.67 6.53 6.65 8.03 11.61 11.85 10.73 20. 14
o 2.89 3.03 2.84 2.36 2.69 2.78 2. 64 3.17 2.93
A/NK 1.22 1.21 1.23 1.26 1.30 1.37 1.36 1.29 1.59
A/CNK 1.01 1.00 0.99 0.96 0.97 0.91 0.92 0.91 0.85
La 42.9 27.3 31.7 29.8 41.1 32.9 38.6 47.8 41.7
Ce 73.2 56.3 59.3 54.9 69.2 65.7 76.2 86.2 76.9
Pr 7.57 6.73 6.80 6.21 7.28 7.56 9.11 9. 60 8. 60
Nd 24.0 24.0 24.3 22.1 23.6 27.2 32.2 32.3 32.1
Sm 4.31 4.15 4.06 3.88 4.15 5.00 5.38 5.29 5.45
Eu 0.95 0.97 0.98 0.92 0.93 1.23 1.21 1.26 1.46
Gd 2.53 2.50 2.55 2.41 2.75 3.42 3.40 3.46 4.02
Tb 0.26 0.27 0.27 0.25 0.31 0.42 0.37 0.34 0.47
Dy 1.13 1.18 1.23 1.20 1.48 2.06 1.76 1.70 2.30
Ho 0.16 0.18 0.19 0.18 0.24 0.36 0.31 0.28 0.41
Er 0.51 0.51 0.55 0.54 0.77 1.13 0.97 0.88 1.24
Tm 0.05 0.06 0.07 0.07 0.10 0.14 0.12 0.11 0.18
Yb 0.34 0.42 0.47 0.47 0.71 0.96 0.85 0.78 1.08
Lu 0.05 0.06 0.07 0.07 0.11 0.15 0.13 0.12 0.16
v 24.5 24.7 27.5 28.1 32.6 55.3 50.3 47.8 84.2
Cr 4.76 5.43 5.80 6.09 12.90 28.20 20.70 19. 60 37.70
Co 3.31 3.27 3.66 3.77 4.43 7.69 7.40 6.06 7.76
Ni 2.16 2.31 2.69 2.70 4.69 7.62 7.85 6.55 7.98
Sc 2.45 2.54 2.97 3.11 3.68 6.56 5.44 5.87 6.87
Ga 21.4 22.0 21.2 20.6 19.1 19.7 19.5 20.6 21.1
Rb 102.0 136.0 92.6 90.2 88.5 82.0 62.3 78.2 76.2
Sr 827 878 805 799 796 949 987 854 988
Ba 1521 1377 1107 978 1347 1453 1 659 1535 1532
Pb 16.6 15.1 16.7 17.3 19.7 19.5 16.2 14.2 13.9
Th 7.39 6.79 7.42 6.18 7.54 7. 60 7.24 12.90 6.78
U 1.41 1.97 2.00 1.74 1.26 1.56 1.38 2.62 1.72
Nb 9.93 10. 70 11.50 10. 80 9.23 10.20 8.65 9.78 9.02
Ta 0.68 0.73 0.74 0.81 0.79 0.86 0.58 0.67 0.58
Ir 157 144 151 156 147 157 141 148 142
Hf 4.29 4.01 4.23 4.18 4.11 4.21 3.90 4.37 4.31
Y 5.05 5.65 5.82 6.06 7.89 11.20 9.26 8.52 11.82
SREE 157.96 124.63 132.54 123.00 152.73 148.23 170. 61 190. 12 176. 03
LREE 152.93 119. 45 127. 14 117. 81 146. 26 139. 59 162.70 182. 45 166. 09
HREE 5.03 5.18 5.40 5.19 6.47 8. 64 7.91 7.67 9.94
LREE/HREE 30. 40 23.06 23.54 22.70 22.61 16.16 20.57 23.79 16.71
La/Yb 126. 18 65.00 67. 45 63.40 57.89 34.27 45. 41 61.28 38.57
SEu 0.81 0.85 0.87 0.86 0.79 0.86 0.81 0.85 0.91
5Ce 0.30 0.97 0.93 0.92 0.89 0.97 0.95 0.92 0.93
(La/Yh) y 85.07 43.82 45.47 42.75 39.03 23.11 30. 62 41.32 26.01
(La/Sm) y 6.26 4.14 4.91 4.83 6.23 4.14 4.51 5.68 4.81
(Gd/Yb) y 6. 00 4.80 4.38 4.14 3.13 2.87 3.23 3.58 3.00

HAFR G o SRR 0= (K,04Na,0)%/(8i0,-43) ,0<3. 3 HFHNIMMES 0 =3.3~9 F R, 0>9 FH AL mtEH;
A/NK=Al,0,/102/(Na,0/62+K,0/94) ; A/CNK = Al,0;/102/( Ca0/56+Na,0/62+K,0/94), AR = (Al,0;+Ca0+Na,0+K,0)/(Al,O0;+
Ca0-Na,0-K,0),
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LA G b 5 A o A Tk B T 3R ik 9 1] 1 B 5 i
Nb.Ta, P, Ti 55 & 5ot & (& 5b), U5,
(La/Yb) (=23.11~85.07, Ui M + 0K 18
B, EIRFRAE R R Y 5 Ba-Sr B E T A
BUHLERTE2AHHIE (Fowler et al. , 20015 Ye et al. , 2008;

A

{kBa-Srif 4 11

faBa-SriE 45

Sr Ba

BRI AR AL B4 ) 5 A1 Na—K—Ca(a) A1 St=Rb—Ba(b) Elff# ($& Tarney and Jones, 1994)
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Peng et al. , 2013)
5 Ba-Sr AE KA
A RN Lu-HE [0 28 43 B0 —Fhoo] LITEARIE
IR RNy S B v R A 3R A 2 A AL s
éﬁ TR IX ) 1 2 B (=48 J0 %%, 2007; Bouvier
et al., 2008; JHIRHESE, 2014), b & A8 AW
st<t>{éth%%T SRIX [ AT FEAE , 1 (1) 15
T H AR AL B A A IR XN 5 J b 3 A 7 46 b
OB A AR R 5T (FEPR SR, 2009) , eHI(1) TAfH
WHEACEA M A A R X Rl & 5 (R AR TS,
2007) o FEMIARRE S 41 S ER A B HE() E
H-27.00~-15. 44, Z B BB AR ¢, B 2 358 ~
1 765 Ma,E eHf (1) — %541 U-Pb 4E IS EIff (1K1 9)
JIT AT Bl s AR BB B A7 T AL 2 2 A e TR IX ek,
U I PR 7R P 5 2 28 i s o sl 1 ik
15 Ba-Sr f£ 51 7 i Tarney Fl Jones ( 1994) 2
g2 AL S TR A ﬂ%ﬁ%mtb,%}
Ba-Sr L [t %7 1 2 A 5 Ba S, fik Rb.Y HREE, (5
St/Y K/Rb, &R ¥ Eu T 5% % — ?ﬁ%ﬁz%ﬁ%ﬁ
BRACAAFFAE, = Ba-Sr {6 G 28 T0E F & iR RE 2
F125 A5 B R R e Ak K Fe g AR AT 1 6 H
(Fowler et al., 2008; Choi et al., 2009; Wang
2018) . ﬂi@;ﬁ K H Zﬁﬁit%tgﬂﬁm Ba-
TE G TR, A AR =k Ll A A P b
WCER GRS E R AR L A A%, KT
Ba-Sr 1€ i< B LR HA 2k, EZALEIA . O Jn
JEF M52 44 Rl ( Choi et al. , 2009) ; @ Mff i 5/
AR 458l ( Tarney and Jones, 1994) ; @ 32{UA A
PBI b S 45 il ( Tarney and Jones, 1994); @ HEAA
Pl M YR A (1) 8 2 T A 93 25 45 i ( Fowler et al.
2001) o Eﬁﬁf%u,fﬂkiﬁ%%%u\ﬁm
Ba-Sr fE R E IR XA IGIEY TS 5, I AR T R 4
TEZk R [ &= B 1S 2 53 (Fowler et al. , 2001 ; Pilet et
al. , 2004; Ye et al. , 2008; Choi et al. , 2009; F
SEAE, 2014) o SR T b 5w RV R AR R il 2
FEAEIR IR T8 A 3 ( Defant and Drummond, 1990) |
T PR AR A LA 28 B35 3K 5 3 A1 R 1 (B
8) , AT B« 2240 55 A VB ML s ™ 1 5 4 5 £ Pl
Hiuhi JR A B 2 TS A 4y B A T R A 0 TR ) I
Z 5B
SR A A LA ¥ Ba-Sr 461 A O ERAE . JRHI 7
A Hf R Z 50 H A RSO eHE () A, RIS
A 2 ST R TR s FE S 2 AN dRRES A Y

o PRI ARBIETE N g SRR 44

et al. ,

U-Pb [Ff B4R (1 76736 Fl 1 877+28 Ma) , %1
HAW A IR A FE IR AR B (Ll et -k
WA E) FRAEROIE Y, BRI A R S A
L3 A7 LE M 55 IR 5 52 IR K R 2 ELAE T R R A
(4 JL R 28 LA JREOR AN 55 19 W5 £ DA T A 1 ( o
452005 [ISCHESE, 2014) U6 BH BRI A K A
MR A BTk, A AR, b e R R
FERGTE o (BRI N 2 T A P b O
Rl AR A5 -1 S 3RS ( Liu et al. |, 2004; 70
45, 2005; X3k 4, 2008; Zhang et al. , 2013;
WAL, 2017) , dEli = A T A K, &4
T A P (£ AESE, 2017)

E B U I VA e | e s T a G SRS N
TERLT i A AR5 4 1 25 A P s TR b T 3 Bl 7Y e 2
T8 BURKI A R 925 J — 50 ok A T RT g 2048
JEFEIE (LAt ot AR = At A o 32 AR b
FEI TR A IE fl, 55 Hb—3B o 0 U5 A R I AR A Al
HEA 5 Ba-Sr 6 XA BIARE

5 znlb

(1) RO AR fR s 2030 S AR — K A8
o MBI S A P K A 1 85 41 SHRIMP U-Pb
Fl1i?%i$ﬂﬁb 129.4+1.4 131.2+2.2 F11129. 5+1. 3
Ma, A [ —HAE K05 Sh i =4

(2) Wﬂﬂﬁﬁi WEEA eHE (1) {H0-27. 00 ~
—15. 44, I BEBE AR WS 1y, B 2 358 ~1 765 Ma,
eHf(¢) (AR T 5 o g HHTEJZEHTRE%H;%
f@ﬁﬁ FE W2 E VR B S IR A 2 1 55 3 43 94 il
iy

(3) WA AR EA 3 = A9 408 Ba .St \LREE &
H M K,0/Na,0 A, 3K MgO . Rb HREE % & I
Mg, W 5 53 Nb Ta P .Ti e Z, BT
Ba-Sr 655, 2 AT FE 8 20748 Jo 35 S 350 0 Rl 1 iy

AR EGEIEA IR G E AR,

ift PERAAFREFAFRITBUAE LL
BEFIIHEFLTT AHFRH, RAGFINE T
18 % % 3 B %, 1 3 R T S B
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